Guinea-pigs weighing 300 gr were used.
Small blocks of bone marrow were fixed in 1% osmium tetroxide for 7 min. Short fixation times in osmium have b e en shown to be adequate in many materials (18) . These were preferred in the present study to try to minimize the non specific loss of transmission (NSLT) associated with this fixative. Glutaraldehyde was avoided because of its reaction with the Schiff reagent which introduces a diffuse staining of bone marrow cells. After fixation, the blocks of marrow were dehydrated and embedded in epon. They were then cut into series of alternate thick (about 2.5~) and thin (about 0.08~) sections with an LKB ultramicrotome (figs 1 and 2), care being taken to minimize the loss of material so that the megakaryocytes might be studied in totality. This cutting thus divided each megakaryoc y te into 4 to 10 pairs of sections, depending on the size of the cell.
Microspectrophotometric measurements of DNA
The thick sections of osmium-fixed material, containing about 96% of the megakaryocyte nuclei, were dehydrated and stained by the Feulgen method (19) .
Non specific staining by the Schiff reagent was absent or negligible. However, osmium fixation introduced a non specific loss of transmission (NSLT) both in the nucleus and the cytoplasm. Although this NSLT in the past did not prevent
Feulgen measurements of ' DNA (20) , it invalidated uncorrected scanning measurements , which cannot be limi t ed strictly to the nucleus. The NSLT, highest at 400~, (fig 3) is explained by the light scattering caused by osmium-fixed subcellular particles (21) . The ex ':inction spectrum over the nucleus was approximately the sum of the NSLT and the extinction of formol-fixed nuclei stained by the Feulge n -4 - Fig 3. Extinctioncurves of meqakaryocytes. A: nucleus in bone marrow smear fixed with formol and stained by Feulgen method. B: nucleus (nu) and cytoplasm (cy) in a section of marrow following osmium fixation, epon embedding and Feulgen ~rocedure, omitting staining by Schiff reagent. C: nucleus in a section of marrow following osmium fixation, epon embedding and complete Feulgen procedure. Cytoplasmic curve was similar to B or showed a small, negl igible peak at 360 m~. Curves were plotted as logarithm extinction, using arbitrary units so that their shape might be made independent of concentration of absorbing material (22) . fig. 3 ). In addition, the Feulgen extinction on the latter material at 400~ was only about 7% of that measured at 560~.
Since the spectrum of the NSLT was almost the same in both cytoplasm and nucleus (fig 3) , the Feul gen negative cytoplasm served as a "baseline" NSLT control for each nucleus measured. Consequently, the specific Feulgen extinction at 560 ~ could be calculated according to the following formula in which E560 and E 400 represent the measured extinction at 560 and 400 ~ respectively and k (which varied between 2 and 4) is the ratio of NSLT 400
to NSLT 560 measured in the absorbing cytoplasm (see fig. 2 ). Scanning microspectrophotometry was performed with the Zeiss UMSPl operated with an ultrafluar objective 100 X, NA 1.25 and a condenser NA 0.3. The scanning interval and the diameter of the measuring diaphragm were 1 ~ (t).
The total
DNA of e ach megakaryocyte was calculated b y adding up the amounts measured for each section, and the ploidy value was determined from similar measurements made on orthochromatic normoblasts, known to be diploid (23) .
Autoradiographic studies
Labeling of DNA-synthesizing megakaryocytes was carried out in vitro as described by Rubini et al (24) . Blocks of guinea-pig marrow were ....
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9 emhedded in epon.
Alternate thick and thin sections were cut, as described above. The thick sections were placed on a glass slide, covered with Kodak AR 10 stripping film and exposed for 5 weeks. Subsequently, the slides were developed for 6 min. in Kodak D170 developer and fixed for 6 min. in thiosulfate fixer. Finally, they were mounted and examined in phase contrast microscopy.
Electron Microscopy
The thin sections were stained by uranyl acetate and lead citrate (25) and examined under a Siemens or a Hitachi electron microscope, operated at 80 or 75 KV, to assess the stage of the cell cytoplasmic maturation. Low magnification photographs of the thick sections were used to correlate the microspectrophotometric or autoradiographic findings on each megakaryocyte with its electron microscopic characteristics (figs 2, 5 and 7).
RESULTS
Relationship between DNA syntheSizing ability and cytoplasmic maturation
(1) Ultrastructure of megakaryocytes during the ploidization phase "Immature megakaryocytes" (t) were studied by analysis of both DNA synthesizing and mitotic cells. Megakaryocytes incorporating thymidine had, in addition to the high nuclear-cytoplasmic ratio, two distinctive character-
Immature megakaryocytes corresponded to megakaryoblasts in Bessis' nomenclature (26) and not to basophile megakaryocytes (27), which are non DNA synthesizing cells (15) . The term immature was used here since it was felt that the name megakaryoblast should be reserved to cells younger than those described in this study. Maturing megakaryocytes corresponded to Bessis' basophile and granular megakaryocytes. -12-istics.
1)
In the majority of sections, the center of the nucleus was hollow suggesting that the nucleus assumes roughly the shape of a hollow-centered sphere (figs 5 and 6).
In sections cut through the top of the nucleus (fig 6c) and possibly also in the youngest cells (fig 7) , the endonuclear zone was reduced to thin cytoplasmic extensions communicating with the rest of the cytoplasm.
2) Although immaturity was evident from the abundance of ribosomes and polyribosomes, well developed nucleoli, and the rather diffuse nuclear pattern 15) . 15% of the megakaryocytes were found in this group.
Relationship Between Polyploidy and Cytoplasmic Maturation
The ploidy values reached peaks of frequency at 8N) l6N and 32N (fig 4) .
The proportion of these three classes was 20%) 67.5% and 12.5% respectively.
No 4N megakaryocyte could be recognized.
In the 32N and the l6N group) the coefficient of variation between individual megakaryocyte DNA content was 9 and 10% respectively (excluding immature cells). levels. "Immature" megakaryocytes a X 57300. b X 23600.
at three different ploidy c X 70000. Osmium fixation.
-19-Study of thrombopoietic megakaryocytes was of particular interest since few analyses had been made on this stage before (17) .
Despite the fact that microphotometric error was relatively larger on the condensed, pycnotic nuclei of thrombopoietic cells, it was clear that thrombopoiesis cculd be observed at all three ploidy levels ( figs 14, l5and 16 ).
DISCUSSION The Method
The technique of alternate thick and thin sectioning has been previously used to combine electron microscopy and autoradiography (30, 31 ). The present study shows that it also makes it possible to measure the relative amount of a cellular substance i.e. DNA in relation to the cell's ultrastructure, thus permitting the combination of quantitative cytochemistry and electron microscopy.
The validity of this procedure is demonstrated by the following facts: 1) megakaryocyte nuclei of guinea pigs could be grouped in three ploidy classes namely 8N, l6N, and 32N (fig 4) .
2) The proportion of these three classes was 20%, 67.5% and 12.5% respectively, to be compared with very similar values obtained by conventional microspectrophotometry in guinea pigs (12) and rats (13).
3) Among the l6N and 32N classes, the coefficient of variation of DNA content was 9 or 10%. This variation consists mainly of technical errors since biological disperSion around the class modal value is probably very small (32).
Therefore, the precision of the method is sufficient to exclude an error of one ploidy class.
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• . " , .. Fig 14) . Osmium fixation: a X 14,800. b X 26,000. c X 53,800. d X 17,600. The present study proposes a middle way between two opposite conceptions of megakaryocyte maturation and shows that ploidization and development of cytoplasmic organelles are rieither strictly parallel nor consecutive processes.
Contrary to ~ight microscopy autoradiography studie~ and in partial agreement with the studies of Kinosita (33) The length of the ploidization phase can be inferred from ploidy measurements on 'cells such as maturing and thrombopoietic megakaryocytes which never synthesize DNA. These cells were found mostly in the l6N group and much less frequently in' the 8N and 32N groups (fig 16; ref 17 ). Similar findings were made in light microsc6py by de Leval (9) and Odell and Jackson (10) . Thus, the common conclusion of light and electron microscopy studies is that the ploidi-
Immature Maturing
Thrombo~ poietic DBL 692-4554 This fi'nding suggests a possible mechanism for the regulation of platelet production (37).
The end of ploidization is marked by several cytological changes. The nucleus is transformed into an irregularly segmented mass, a modification best observed in imprints (15) , but evident in sections also. The Golgi apparatus tends to become totally exonu~lear. The nuclear size remains constant (15) as cytoplasmic volume increases, thereby decreasing the nuclearcytoplasmic ratio. Finally a massive synthesis of demarcation membranes and granules occurs and the latter become visible in light microscopy (9, 10).
At this stage,it is' possible to demonstrate platelet antigens. (15) among which is thrombosthenin, present in granules and membranes (36) .
I t is thus apparent that organelle forma tion is ini tia ted in innna ture megakaryo~ytes and reaches a peak after the ploidization phase. This pattern of megakaryocyte maturation bears some resemblance to specialization of the other marrow series. Granulocytes as well asmegakaryocytes begin synthesizing granules in the Golgi apparatus during the phase of genome multiplication.
In both series, nuclear segmentation accompanies the end of this phase. In addi tioll, both erythrocytic and megakaryocytic series, after nuclear, Pyciwsis J produce an enucleate element, tile metabolic activities of which have many si~ilarities (37).
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